Enhancing participation in agri-environmental schemes (AES): A Scottish case study


Abstract
Scotland is undergoing a major period of agricultural reform, with a new agri-environmental scheme (AES) package aimed at positioning the country as a leader in sustainable and regenerative agriculture. For these reforms to succeed, farmer participation must be maximised through effective, accessible, and flexible scheme design.
A national survey of farmers and advisers was conducted to assess perceptions of current AES and identify barriers to uptake. AES were perceived to be financially risky, particularly due to uncertainty around application success and the potential consequences of non-compliance. Schemes were also seen as inflexible, with concerns centred on narrow application windows, limited control over contracted land, and rigid contract terms. While environmental awareness and social support were generally high, many respondents lacked clear information on which nature-based solutions (NbS) were appropriate for their farms. The application process was also perceived as overly complex, with poor feedback and limited communication from administering bodies.
The Scottish Government’s proposed four-tier agricultural support framework offers a structured opportunity to address these challenges. Tier 2, which provides outcome-based and universally accessible payments, has strong potential to reduce perceived financial risk while offering greater flexibility through tailored options. To enhance awareness, information-sharing, and social acceptability, Tier 4 should support voluntary, farmer-led clusters with access to public and private advisory services. To improve application clarity, a streamlined online portal is recommended, modelled on England’s Environmental Land Management (ELM) scheme, with clear, accessible guidance and built-in feedback mechanisms. These three recommendations align with the structure of the proposed support framework and directly address the key barriers identified by farmers and advisers. Their implementation would support the delivery of a more inclusive, practical, and effective AES capable of meeting Scotland’s agricultural and environmental goals.


1. Introduction
Agri-environmental schemes (AES) are voluntary monetary based contracts offered to farmers and land managers; compensation is provided to cover incurred costs and productivity losses when specific management practices are implemented (Ait Sidhoum et al., 2023). They reward farmers for delivering positive environmental outcomes (Schaub et al., 2023) and are a key policy tool used by governments to steer farmers to manage their land in a nature and climate friendly manner (Eichhorn et al., 2023). AES therefore play an important role in supporting agricultural transition to a more sustainable system of food production, helping to address the ‘triple challenge’ of halting and reversing biodiversity loss, achieving net-zero greenhouse gas emissions, and producing food that is nutritious, affordable, and sustainable (WWF, 2023; Tyllianakis et al., 2023).

Prior to Brexit, Scottish AES were tied to the European common agricultural policy (CAP). In total, 75% of the payments delivered from the CAP were targeted for the conventionally focussed Pillar 1 of the CAP, with payments based on the area of land farmed (Pe’er et al., 2014). Only 25% of the CAP was paid through the competitive Pillar 2 rural development fund which supported AES (Science for Environment Policy, 2017). The CAP, and the AES associated with it, have been criticised for being ineffective in transitioning food production systems to more sustainable methods and meeting the requirements for the protection of nature and climate (Pe'er et al., 2017; Pe’er et al., 2020; Cullen et al., 2021; Hurly et al., 2022; Bateman & Balmford, 2018). However, Scotland’s departure from the EU and the CAP offers an opportunity to create new agricultural policy (Agriculture and Rural Communities (Scotland) Act 2024). This policy shift is part of Scotland’s future vision for the agricultural sector, where it aims to become a global leader in sustainable and regenerative agriculture with a support framework that delivers high quality food production, climate mitigation and adaptation, and nature restoration (Scottish Government, 2022a). Consequently , Scotland is undergoing an agricultural support reform process which began in 2024 and will transition through to 2027. This presents an opportunity to increase the portfolio and design of AES to increase their effectiveness for delivering environmental benefits (Schaub et al., 2023).
The new Scottish agricultural support system (Figure 1) is similar to the CAP in that it has multiple pillars or tiers with a tier 1 base payment to support continued farming. But there are marked differences with conditionalities attached to climate and nature for base payments. Furthermore, tier 2 is no longer competitive but is open to all and focussed on nature and climate. Tier 3 is competitive and in terms of environment is focussed on landscape scale nature and climate measures. The 4th tier of the proposed agriculture support package is for complementary support and is based around continuing professional development, advice, knowledge exchange and building relationships with wider support networks. It will be delivered through the Farm Advisory Service (FAS) which is part of the wider agricultural knowledge and innovation system (AKIS) that links organisations, institutions, incentives and funding to address gaps in knowledge exchange and promotes uptake of learning activities. 
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[bookmark: _Ref191454406]Figure 1: The 4 tiers associated with the new Scottish agricultural support systems.

This shift in the agricultural support system signals a change in mindset where farmers and land managers are now expected to provide a greater diversity of public goods (Cusworth & Dodsworth, 2021). Public goods are non-excludable (available to all) and non-rivalrous (one person using it does not reduce its availability to others) (Buchholz and Sandler., 2021). Examples include: flood resilience, access to green space, reduced greenhouse gas emissions, clean water, improved biodiversity etc. Securing public goods from agriculture will be essential in addressing the ‘triple challenge’ (Tyllianakis et al., 2023) and transitioning to a future where nature is integrated into the food production system (Nature Friendly Farming Network, 2024).
To deliver these envisaged public goods from the new agricultural bill and agricultural support framework a significant proportion of Scottish farmers and land managers must adopt the new AES for it to be successful and effective (Canessa et al., 2024; Hurley et al., 2022). However, factors that influence AES uptake and adoption are complex (Tyllianakis and Martin-Ortega., 2021; Klebl et al., 2024’; Uthes and Matzdorf, 2013) and vary depending on the sociodemographic factors (Canessa et al., 2024). To understand the specific factors that are affecting uptake of AES in Scotland a survey was designed to evaluate how current Scottish AES are performing;, specifically the agri-environment climate scheme (AECS), nature restoration fund (NRF) and the forestry grant.
The survey was designed around the primary research question: How do farm demographics, attitudinal factors, and perceived barriers influence the uptake of Agri-Environment Schemes in Scotland? To address this question, the survey investigates four key areas. First, it explores how farm demographics, including farm type, size, location, and the socio-demographic characteristics of farmers and advisers, affect participation in AES. Second, it investigates the interplay between attitudinal factors and perceived barriers to uptake. Attitudinal factors include environmental awareness (such as knowledge of environmental challenges and the perceived importance of stewardship), risk perception (including concerns about financial or regulatory uncertainty), and social acceptance (the extent to which AES participation is encouraged by peers or the wider farming community). These attitudes often shape or are shaped by perceived barriers, such as the inflexibility of scheme requirements (e.g., rigid contracts or restrictive land management rules), challenges in accessing relevant information (including guidance on eligibility, payments, and application processes), and the clarity and consistency of communication from government agencies. Finally, by analysing how these factors interact, the study identifies key issues influencing scheme uptake and uses these insights to develop evidence-based recommendations for policymakers aimed at improving participation in future Agri-Environment Schemes.
2. Methods
For access to the full survey instrument please see Appendix A

2.1 Survey Co-design process

Co-design is increasingly recognised as a valuable approach in agri-environmental research, helping to ensure that research tools are relevant, practical, and grounded in stakeholder experience (Reed, 2008; Blackstock et al., 2012). It involves actively involving end-users, such as farmers and advisers, in shaping the research process and outputs. This survey was co-designed with input from three farmers and two agricultural advisers from the Scottish Farm and Wildlife Advisory Group (ScotFWAG). The farmers were existing contacts from previous research, while the advisers were recruited specifically for this project.
The process began with informal discussions to identify key challenges and priorities related to Scotland’s AES. These early conversations helped define the focus and structure of the survey. Based on these inputs, a pilot version of the survey was developed and shared with the same group. Farmers were visited in person on their farms to work through the pilot survey collaboratively, allowing them to ask questions and provide immediate, detailed feedback on content, structure, length, and clarity. Advisers were engaged remotely via telephone and email, they participated in initial discussions and later received the pilot and final survey drafts for comment. Their input focused on technical language, accessibility of the questions, and practical concerns about scheme relevance. The advisers helped frame the terminology used in this survey so that farmers would understand (Table 2). This iterative process allowed for several refinements, helping to ensure that the final survey was both robust and accessible. Given the ongoing reforms to Scottish AES, both farmers and advisers were motivated to contribute, which added credibility and stakeholder relevance to the design (Tyllianakis et al., 2023).
[bookmark: _Ref190336305]Table 1: Showing the interchangeable words used for the survey and project that farmers are familiar with.
	Academic word
	Words farmers can relate to

	Agri-environmental schemes (AES)
	Environment scheme

	Nature based solutions (NbS)
	Wildlife improvements

	Public goods
	Benefits




2.2 Survey structure and approach
The survey was comprised of three sections. The first section, titled ‘Getting to know you and your farm’, aimed to gather information about both the land being farmed and the characteristics of the farmer (Figure 2). This section followed a structure commonly used in previous UK farmer surveys (e.g. McMillan et al., 2019) and was designed to categorise respondents according to key farm demographics. These questions also allowed us to assess whether the sample was broadly representative of the wider farming population. Advisers who did not farm were not required to complete this section. 

[bookmark: _Ref147398733]Figure 2: Farming background factors found to influence farmers decision on provision of 'public goods for public money'  (Mcmillan et al., 2019)
[bookmark: _Toc149731598]The main component of the survey was called ‘opinion questions’ and it examined what influences farmer’s opinions of AES. A series of Likert scales were developed to facilitate this understanding. Six scales were created with several items in each scale (Table 2). The Likert scales were randomised to prevent any systematic bias of the survey design. The Likert scales and items were designed using the framework established by Canessa et al., (2024) which aims to measure the adoption of AES by covering a range of decision-making variables in a concise but thorough approach. The scales align with analogous research centred around farmers engagement with nature restoration (Jacob et al., 2023) and nature markets (Broadway initiative, 2023; GFI, 2023).


[bookmark: _Ref188884740]Table 2: Likert scales used within the survey. The construct measured is the "Likert scale" whilst the items to measure that specific construct are on the right.
	Likert Scale
	Items included in scale

	Environmental Awareness
	I am well-informed of the environmental issues in farming

	
	I know which wildlife improvements are most relevant for my local area

	
	I believe adding more wildlife improvements is beneficial

	
	I care for my local environment and feel a sense of stewardship

	Social Acceptance
	My community is supportive of environment schemes

	
	There is no stigma attached to adopting wildlife improvements in my community

	
	My family's approval motivates me to participate in environment schemes

	
	Positive influences from social media shape my opinion on environment schemes

	Risks
	Adding wildlife improvements is a financial risk

	
	It is risky applying for environment schemes because you might not be successful

	
	Environmental schemes are risky because of potential non-compliance

	
	I worry about accountability if issues arise with wildlife improvements.

	
	Environmental schemes have too much contractual risk

	Inflexibility
	There is the risk of having to maintain wildlife improvements after the contract ends

	
	Contract lengths are not flexible enough

	
	Adding wildlife improvements feel like an irreversible decision

	
	Adding wildlife improvements limits my control over land use

	
	The timeframe for applying to environment schemes is inconvenient

	Information
	The cost of getting information (advisors, surveys, databases) on what wildlife improvements are suitable is reasonable

	
	There is enough support to help me make decisions about environment schemes

	
	Farmer meetings help me get the information I need

	
	I get the information I need for environment schemes on time and it's adequate

	Application clarity
	Applying for environment schemes is simple

	
	Environment scheme guidance is easy to understand

	
	The language in environment schemes is easy to understand

	
	Communication with environment schemes is positive and cooperative

	
	Communication with environment schemes is prompt and clear.

	
	Case officers from environment schemes have a good understanding of farm requirements and operation

	
	Feedback from environment schemes is clear and constructive



Likert-scale item responses were scored on a 0–5 scale (0 = Strongly disagree to 5 = Strongly agree) and aggregated to form composite measures for each attitudinal construct. The mean of item responses was calculated for each respondent, consistent with established practice when Likert data are treated as approximating interval-level properties for parametric analysis (Norman, 2010). This method preserves response variability, enables group comparisons, and supports further statistical procedures such as regression and correlation. Comparison of mean and median values revealed differences of less than 0.1, supporting the use of the mean as a robust summary statistic. Composite scores enhanced construct-level interpretation and reliability, enabling more stable and interpretable measurement of latent attitudes across items (DeVellis, 2017).

2.3 Survey distribution and uptake
The survey targeted farmers and agricultural advisers in Scotland, recognising that AES differ across the devolved nations of the UK. The study aimed to capture a broad range of perspectives from those involved in land management and farming, including full-time and part-time farmers, crofters, tenant farmers, owner-occupiers, and professional advisers. This diversity of respondents ensures that a wide spectrum of experiences, roles, and responsibilities in relation to AES participation are represented (Rey-Valette et al., 2017).
The survey was disseminated online via farming networks and newsletters (Table 3). The approach also recognised, however, that a substantial proportion of the farming demographic are older and that this might present barriers with regard to their engagement with online surveys. This was addressed by having paper copies of the survey at locations where the farming community converge such as auctions, markets, conferences, farmer meets, agricultural shows etc. 
[bookmark: _Ref196915661]Table 3: Organisations contacted that disseminated the farmer survey and their method of dissemination.
	Organisation
	Format

	Northwoods partnership
	Newsletter

	ScotFWAG
	Email and word of mouth

	NFFN
	Newsletter and social media

	SRUC/SAC
	Email and word of mouth

	Scottish crofting federation
	Newsletter

	RSPB
	Email and word of mouth

	Scottish wildlife trust
	Email and word of mouth

	Loch Lomond and Trossachs national park authority
	Social media

	Cairngorms national park authority
	Email and word of mouth

	Forth rivers trust
	Newsletter and social media

	NFUS
	Newsletter and email

	Pasture for life
	Members forum

	Scottish farmers forum
	Social media

	Soil association
	Newsletter

	AFN Network+ (Agri-food for Net Zero Network)
	Newsletter

	BASE-UK
	Newsletter

	AHDB

	Email and word of mouth




2.4 Statistical analysis
[bookmark: _Ref188883509]A variety of data types were collected through the survey, including categorical, ordinal (e.g. Likert-scale items), continuous, and count data (Table 4). Given the predominance of non-normally distributed, ordinal, and count variables, non-parametric methods were primarily employed to ensure robust analysis without relying on assumptions of normality or homogeneity of variance. Associations between two categorical variables were analysed using the chi-square test of independence, used for testing relationships between nominal variables (Agresti, 2018). When the independent variable was categorical and the dependent variable was continuous, ordinal, or count-based, the Kruskal-Wallis test was applied. This non-parametric alternative to one-way ANOVA is appropriate for comparing multiple groups when data do not meet parametric assumptions (Sheskin, 2003). To assess relationships between variables where at least one was ordinal or count-based, Spearman’s rank correlation coefficient was used. This test is suitable for analysing non-parametric data and does not require the assumption of normally distributed variables, making it appropriate for survey responses such as Likert-scale items and other ranked or count-based measures (Hauke & Kossowski, 2011). Relationships between continuous-continuous or count-count variables were not examined, as they were not relevant to the study’s research questions.
[bookmark: _Ref197332718]Table 4: Statistical test used, depending on the data type combination.
	
	Categorical
	Continuous
	Likert (Ordinal)
	Count

	Categorical
	Chi-square + Cramer’s V
	Kruskal-Wallis
	Kruskal-Wallis
	Kruskal-Wallis

	Continuous
	-
	N/A
	Spearmans Rank
	Spearmans Rank

	Likert (Ordinal)
	-
	-
	-
	Spearmans Rank

	Count
	-
	-
	-
	N/A



To assess the internal consistency of the Likert scales, Cronbach’s alpha was calculated for each scale. Cronbach’s alpha is a widely used reliability coefficient, used to determine whether a group of related items reliably measures a single underlying construct. It is calculated based on the average inter-item correlation among a set of items within a scale. It considers both the number of items in the scale and the average covariance between item pairs (Tavakol and Dennick, 2011). 
In this study, each Likert scale reflected a distinct attitudinal theme relevant to AES uptake, such as risk perception, environmental awareness, information availability and application clarity. Each scale included multiple items, individual statements rated by respondents on a 5-point Likert scale, designed to capture different dimensions of that theme. For example, the risk perception scale included items about AES competitiveness, non-compliance concerns, and financial uncertainty.
Cronbach’s alpha produces a coefficient between 0 and 1, where higher values indicate stronger internal consistency among the items within a scale. A high alpha score suggests that the items are closely related and likely measuring the same underlying idea. For instance, if respondents who agree that " Environmental schemes have too much contractual risk " also tend to agree that "Environmental schemes are risky because of potential non-compliance," this indicates a consistent pattern across the risk-related items. Conversely, a low alpha would suggest that the items are not well-aligned or may reflect multiple unrelated ideas. While interpretation thresholds can vary, a commonly accepted threshold is 0.7 or above for acceptable reliability, although values above 0.6 can be considered acceptable in exploratory research (Tavakol and Dennick, 2011).
Applying Cronbach’s alpha in this study served two key purposes. First, it provided a statistical check to confirm that the items grouped within each scale were conceptually aligned and measuring a coherent construct. This is particularly important for attitudinal data, where consistency among responses strengthens the validity of interpreting scale scores. Second, it supported the rigour of the co-designed survey. Although the items were developed through consultation with farmers and advisers, and informed by previous studies, reliability testing ensured that the resulting scales were not only contextually relevant but also methodologically robust. This improved confidence on the use of these scales in subsequent analysis that explored what influences farmer engagement with AES.
3. Results
This section presents the findings from the survey, organised into four parts. First, a descriptive overview of respondents and their land is provided, covering key farm demographics and respondent characteristics. Second, the results from the Likert-scale items are presented, offering insights into attitudes, perceptions, and barriers related to AES participation. Third, internal consistency of the Likert-scale groupings is assessed using Cronbach’s alpha. Finally, statistical tests of association explore relationships between farm and demographic variables and the attitudinal and barrier-related responses, as well as associations within individual sections of the survey.
3.1 Getting to know you and your farm
In total, 80 survey responses were received: 38 from farmers; 25 from advisers; and 17 from advisers who also farm. The majority of respondents were university educated (80%). Most respondents were male (67%). In terms of location, most responses were attributed to the east central region (23%) while 13% of responses indicated ‘Scotland’, which represents advisers who work across multiple regions (Figure 3).
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[bookmark: _Ref191891942]Figure 3: Where respondents primarily farm or advise, bar plot showing count data along the x axis and percentages for each region.
The most common farming activity, reported by the majority of farm enterprises, was livestock agriculture (58%), followed by crop production (27%), with woodland management being the least common (15%). Overall, 63% of farmers stated that they farmed on less favoured areas (LFA) status land. With regard to ownership, 71% of the farmers owned their farms, 15% were tenants and 15% had mixed ownership/tenureship. The median farm size was 140 hectares with a few very large (i.e. > XXX ha) land holdings responding. Within the survey responses, 47% of farmers indicated that they are currently engaged in an AES. Most farmers and advisors who farm accommodated a few wildlife improvements (NbS) on their land, with several respondents having >5 NbS on their land (Figure 4a). The most common wildlife improvement on farms was grassland managed for nature followed woodland planting and hedgerow planting/restoration. The least common wildlife improvements were those that required large investments of resources such as restoring natural rivers and the construction of rural sustainable drainage systems and also those specific to certain land types (i.e., moorland management)  (Figure 4b).
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[bookmark: _Ref191892343]Figure 4: The left histogram shows count data for the number of NbS on each farm. The right histogram shows the count data for each type of wildlife improvement on the farms.
The final question of this section asked farmers ‘How important are the following reasons for your decision to farm’ (Figure 5). All the options were important for farmers, though some more so than others. Stewardship of the land emerged as a key theme, with ‘looking after the countryside’ and ‘keeping the land in good heart’ rated as very important by the majority of respondents. This aligns with the commonly discussed view of farming as more than just an occupation. While for some, it may reflect a lifestyle preference, given that over half of respondents found ‘enjoying the farming way of life’ to be very important, for others, it may be more strongly shaped by intergenerational succession and family obligation rather than a freely made career choice.
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[bookmark: _Ref188950863]Figure 5: Likert scales showing how important various reasons are for farming.
3.2 Likert Scales
A series of Likert scale responses provided an overview of the attitudinal factors and perceived barriers affecting AES (Figure 6). Respondents reported high levels of self-perceived awareness of environmental issues, with over 84% agreeing or strongly agreeing with each of the four statements in the environmental awareness scale (Figure 6a). These statements covered topics such as being informed about environmental issues in farming, believing in the benefits of adding wildlife improvements, caring for the local environment, and feeling a sense of environmental stewardship. The highest agreement was observed for items relating to environmental care and stewardship, with 93% of respondents indicating agreement or strong agreement. However, one item stood out: when asked whether respondents knew which wildlife improvements were most relevant for their local area, only 28% strongly agreed, significantly lower than the average of 59% for the other three items (Fig 6a). 

Responses to the scale measuring social acceptance of AES were more varied than those for environmental awareness, with a notable proportion of participants choosing neutral responses, averaging 31% across all 4 items (Fig. 6b). Overall, respondents tended to agree that their local community is supportive of environmental schemes, that there is no stigma associated with adopting wildlife improvements, and that family approval acts as a motivating factor. For these three items, the average proportion selecting “agree” or “strongly agree” was 42%, compared to 15% who disagreed or strongly disagreed. However, the item addressing the influence of social media on opinions about AES showed a much more divided pattern: 22% of respondents agreed and 22% disagreed, with a higher proportion strongly disagreeing (11%) than strongly agreeing (5%).

The Risks of AES scale measured how strongly respondents associated AES participation with different types of risk. For all five items in the scale, selecting “agree” or “strongly agree” indicated a higher level of concern or perceived risk, while “disagree” or “strongly disagree” reflected lower concern. On average, just over half of respondents (53%) perceived an overall moderate to high risk associated with AES, with 15% strongly agreeing and 38% agreeing. In contrast, only 19% expressed low concern (16% disagreeing, 3% strongly disagreeing), while 24% gave neutral responses (Fig. 6c). The highest perceived risks were related to uncertainty and potential consequences: many respondents agreed that applying for AES is risky because success is not guaranteed, that non-compliance could lead to penalties, and that they could be held personally accountable if issues arose from wildlife improvements. A second tier of concerns focused on contractual complexity and the financial risks associated with implementing wildlife measures.

Responses to the inflexibility scale, where agreement indicated greater perceived inflexibility and disagreement indicated perceived flexibility, suggest that many participants viewed AES as rigid in their structure. When averaging across four of the five items in the scale, excluding the item about whether adding wildlife improvements feels irreversible, 43% of respondents agreed or strongly agreed, while only 14% disagreed or strongly disagreed (Fig. 6d) The strongest concerns centred on three key areas: inconvenient application timeframes (33% agree/strongly agree), inflexible contract lengths (54%), and the risk of having to maintain wildlife improvements after contracts end (47%). These items reflect a clear sense of procedural and long-term constraint. Perceptions were more mixed regarding loss of control over land use, with 34% agreeing but 27% disagreeing, indicating a more divided view. The clearest departure from this overall pattern was in response to the statement that “adding wildlife improvements feels like an irreversible decision”—here, 43% of respondents disagreed or strongly disagreed, making it the only item in the scale where rejection outweighed agreement. 

The information accessibility scale produced a mixed pattern of responses, reflecting neither strong satisfaction nor widespread dissatisfaction among participants (Fig. 6e). Averaging across the first three items, concerning the cost of obtaining information (e.g., from advisors, surveys, or databases), the availability of support for decision-making, and whether information is received in time and is adequate, 35% of respondents agreed or strongly agreed, 23% were neutral, and 30% disagreed or strongly disagreed. These results suggest that while a portion of respondents found information provision around AES to be reasonable and supportive, a comparable share felt that it fell short in terms of timeliness, cost-effectiveness, or adequacy. In contrast, responses to the final item “Farmer meetings help me get the information I need” were notably more positive: 58% agreed or strongly agreed, while only 19% disagreed or strongly disagreed. 

Responses to the application clarity scale showed that many participants found the process of engaging with AES confusing or difficult. In this scale, disagreement with a statement reflects a perception of poor clarity. On average, 46% of respondents disagreed or strongly disagreed, while only 14% agreed or strongly agreed, indicating generally low satisfaction with how clear and accessible the application process is (Fig. 6f). The most negatively rated aspects were the simplicity of applying and the clarity of guidance documents. For these two items, 72% and 59% of respondents, respectively, disagreed or strongly disagreed that the process was straightforward.
Other items in the scale received slightly less negative but still concerning responses. For example, 47% of respondents disagreed that the language used in AES materials is easy to understand. Communication was also a common source of frustration: 42% felt that communication with schemes is not prompt or clear, and 30% disagreed that it is positive and cooperative. Similarly, 40% said that feedback from AES is not clear or constructive, and 31% disagreed that case officers understand farming needs and operations.
Many of these communication-related items also had relatively high “don’t know/prefer not to say” response rates, averaging 22%. This likely reflects the fact that fewer than half of respondents were actively involved in an AES, limiting their direct experience with these elements.
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[bookmark: _Ref191456940]Figure 6: Responses for each of the Likert scales from the survey respondents with legend beneath. Add on a, b, c, d, e, f and refer to these in the text to aid the reader.



3.3 Cronbach Alpha
To test the internal consistency of the Likert scale items, Cronbach’s alpha scores were calculated for each of the attitudinal factors and perceived barriers. These reliability scores indicate how well the items within each Likert scale measured a common underlying concept. Higher values suggest greater internal consistency. Social acceptance and Information scales have a moderate score (>0.6) whilst environmental awareness and inflexibility have high scores (>0.7) whilst application clarity has a very high score (>0.8) (Table 5).
[bookmark: _Ref188887189]Table 5: Showing Likert scales with associated Cronbach’s Alpha scores.
	Likert scale
	Cronbach Alpha score
	Number of Items

	Environmental awareness
	0.74
	4

	Social acceptance
	0.63
	4

	Risk
	0.76
	5

	Inflexibility
	0.72
	5

	Information
	0.64
	4

	Application clarity
	0.86
	7



During the data cleaning stage, two items were reassigned from the Information scale to the Application Clarity scale. The items; ‘Applying for environment schemes is simple’ and ‘Environment scheme guidance is easy to understand, demonstrated both low corrected item-total correlations (r.cor < 0.4) and low item-total correlations (r.drop < 0.3) when included in the Information scale. These values indicated that the items were not strongly associated with the other items in that scale and were therefore not internally consistent with the construct being measured.
In contrast, the other items in the 'Information' scale had acceptable item-total correlation values (r.drop > 0.3), suggesting they were conceptually and statistically coherent as a group. The two items selected for reassignment differed substantively in focus, addressing perceived clarity and ease of scheme application, rather than the accessibility or quality of informational resources. Moving them to the Application Clarity scale, which better matched their content, led to stronger internal consistency in both scales, helping ensure that each set of items measured a single, coherent idea.
3.4 Relationships Between Respondent Profiles, Perceived Barriers, and Attitudes Toward AES

Associations between social acceptance of AES and farm(er) characteristics
Statistical tests examining associations between social acceptance of AES and farm(er) characteristics revealed several significant patterns. Social acceptance was significantly lower among farmers compared to advisers (P = 0.007). Among farmers, higher levels of perceived social acceptance were associated with a greater number NbS implemented on their farms (P = 0.03). In addition, tenant farmers reported lower social acceptance of AES than owner-occupiers (P = 0.026). A positive correlation was observed between high social acceptance and the presence of more NbS on farms (Figure 9a-c).
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[bookmark: _Ref191892988]Figure 9: Plots associated with the social acceptance of AES. Top left = Social acceptability of AES vs whether the respondent farms or not. Top right = Social acceptability of AES vs whether the ownership structure of the farm. Bottom = Scatter plot showing social acceptability of AES vs the number of NbS on the farm. 

Associations between environmental awareness and farm(er) characteristics
A series of farm and respondent characteristics were examined for their association with levels of perceived environmental awareness. Respondents with a university-level education reported significantly higher environmental awareness compared to those educated to high school or college level (P = 0.001). Environmental awareness was also lower among farmers and advisers who actively farm, compared to advisers who do not farm (P = 0.03). This may relate to differences in educational background (Figure 8C). The heatmap presents the association between education level and whether respondents currently farm or manage agricultural land. Farmers and farming advisers were significantly less likely to hold a university degree than non-farming respondents, and more likely to report college or high school as their highest level of education (P = 0.0002, Cramér’s V = 0.36). The coloured residuals indicate where the observed frequencies differ most from what would be expected by chance: blue cells show fewer responses than expected, and red cells show more. Among farmers, higher levels of environmental awareness were associated with a greater number of nature-based solutions (NbS) present on their farms (P=0.034) (Figure 8a-d).
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Figure 8: Plots associated with awareness of environmental issues. Top left = box plot showing education level against environmental awareness. Top right = Environmental awareness against whether the respondent farms or not. Bottom left = Heatmap showing level of education vs whether the respondent farms or not. Bottom right = Scatterplot showing number of NbS on a farm on the y axis vs environmental awareness on the x axis.

Associations Between Perceived Inflexibility and risk of AES and Farm(er) Characteristics
Perceptions of inflexibility in agri-environment schemes (AES) varied across different respondent groups. Advisers perceived AES as more inflexible than farmers, indicating a higher level of concern about scheme rigidity among advisers (P = 0.004). Among farmers, those who were currently engaged in AES perceived greater inflexibility than those not participating in a scheme at the time of the survey (P = 0.02). Established farmers also viewed AES as more inflexible compared to new entrants to farming (P = 0.003). In addition, farmers who perceived AES as more inflexible tended to have fewer nature-based solutions (NbS) implemented on their farms. Similarly, Farmers who perceived AES to be highly risky had less NbS on their farms (P = 0.04) (Figure 11a-e).
[bookmark: _Ref191893022][image: A diagram of different types of graphs
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Figure 11:.Plots associated with ……. A = Boxplot showing Inflexibility of AES vs whether the respondent work as an adviser, B = Boxplot showing Inflexibility of AES vs whether the farm is engaged in an environment scheme. C = Boxplot showing Inflexibility of AES vs whether the farmer is a new entrant or not. D = Scatter plot showing flexibility of AES against number of NbS on a farm. E= Scatter plot showing how perceived risk of AES changes with the count of Nature based solutions on a farm.

Associations Between Perceived Application Clarity of AES and Farm(er) Characteristics
Perceptions of AES application clarity differed across respondent groups. Advisers reported lower application clarity than farmers, suggesting they view the process as more complex or difficult (P = 0.008). Among farmers, however, those currently participating in AES perceived application clarity to be lower than those not involved in a scheme (P = 0.02). In addition, farmers with larger land holdings reported lower levels of application clarity compared to those with smaller holdings. Farmers already engaged in AES had more NbS on their farms (P = 0.001, Chi squared = 10.83) (Figure 12a-c).
[image: ]
Figure 12: Plots associated with …..A = Boxplot showing application clarity vs whether the farmer is engaged in an environment scheme.  B = Boxplot showing application clarity vs whether the respondent works as an adviser. C = Boxplot showing how the count of NbS on a farm differs with whether the farmer in engaged in an environment scheme or not.

4. Discussion
Our survey of farmers and advisers provides new insight into the social and structural factors that shape engagement with AES and the adoption of NbS on farms. By examining both attitudinal dimensions, such as environmental awareness and social acceptance, and perceived barriers including risk, inflexibility, and application clarity, this study offers a more comprehensive understanding of the behavioural context in which AES operate. Importantly, we found that perceptions of AES vary systematically by role, experience, and farm characteristics, and that these perceptions are closely linked to on-farm environmental action. These findings address a critical knowledge gap in understanding the non-financial drivers of AES participation. As agricultural policy in Scotland undergoes a major transition under the Agriculture and Rural Communities (Scotland) Act 2024, and with changes to the Scottish agricultural support system on the horizon, our results underscore the importance of designing schemes that are not only technically robust, but also socially acceptable, accessible, and clearly communicated. Below, we reflect on the implications of these findings in the context of ongoing policy reform.
4.1 Social acceptability, information and education
The social acceptability of AES plays an important role in farmers’ decision-making (Dessart et al., 2019) and can significantly influence their willingness to engage with and participate in AES (Eichhorn et al., 2024; Lastra-Bravo et al., 2015). This may be why the farmers in this survey who had greater social acceptance of AES had more NbS on their farms. Respondents generally perceived the social acceptance of AES to be high, with both family and community support viewed as important for promoting engagement with AES. This is encouraging as the opinions and experiences of farmers’ peers and local community affect their decision-making (Burton and Paragahawewa, 2011; Emery and Franks, 2012) and influence their willingness to adopt AES (Defrancesco et al., 2008).
However, our findings also revealed a divide: tenant farmers perceived AES to be less socially accepted than owner-occupiers. This is probably due to  tenant farmers often facing reduced autonomy over land use decisions, limited lease durations, and uncertainty about long-term land access, which can restrict their capacity or willingness to engage with AES (Mills et al., 2019; Mills et al., 2021). 
Enhancing social acceptance among farmers could be a valuable strategy for increasing participation in AES. While family and community support were widely recognised as positive drivers of engagement in this study, responses to social media as a source of influence were more polarised. Although social media platforms have the potential to foster pro-environmental attitudes and facilitate knowledge exchange among farmers (Zhou et al., 2021), they can also introduce conflicting narratives, misinformation, or social comparison pressures that reduce trust and motivation (Zhang et al., 2021). Nevertheless, social media may still support engagement with AES by enabling farmers to share experiences, build digital credibility, and influence peers; functions that could complement more traditional, place-based forms of trust-building and communication (Soulignac et al., 2025).

[bookmark: bbib0190]An awareness of environmental issues is an important component in the adoption of AES (Klebl et al., 2024; Lastra-Bravo et al., 2015) and is closely linked to ideas of farm stewardship which has been shown to encourage sustainable farm practices and adoption of AES (Tankosić et al., 2023). The respondents in this survey already care for their local environment and feel a sense of stewardship, which is an important step in engaging farmers with AES (Dessart et al., 2019; Canessa et al., 2024). Furthermore, respondents felt they were well informed about the environmental issues that cut across farming and believed that adding NbS was beneficial. This combination of environmental awareness and stewardship may explain the observed correlation between farmers with high environmental awareness and the increasing amount of NbS on their farms.
However, when respondents were asked if they knew which NbS were most relevant for their local area there was less certainty.  This may be tied to disparities in the level of education and environmental awareness between those respondents who farmed and those who do not. To address this gap, educating farmers about NbS may offer an effective approach for promoting the engagement of AES and increasing the provision of public goods (Zindler et al., 2024). The majority of research (Wilson and Hart, 2000; Okumah et al., 2021; Dessart et al., 2019) shows a positive link between environmental awareness and AES participation. However, some studies, like Schaub et al. (2023), found no relationship, which may be because, as shown in a meta-analysis, payments can reduce farmers’ personal motivation to protect the environment, leading some who care about it to choose not to take part.
[bookmark: bbib0170]The better informed a farmer is, the more likely they are to participate in AES (Lastra-Bravo et al., 2015) and to remain actively involved with AES (Morris, 2006) which will likely lead to changes in farm systems and practices (Pannell et al., 2006). Therefore, investing in farmer education can also improve access to information, which was identified in this study as an area of current AES design that could be improved. Providing this education via training and advice can enhance farmer’s perception and participation of AES (Schaub et al., 2023; Tankosić et al., 2023). Analogous studies have found that this information is best received when it includes practical guidance on implementation and is tailored to the farmer (Klebl et al., 2024). The level of information a farmer has about the structure, requirements, and outcomes of AES can significantly influence their perceptions of risk and uncertainty, particularly around scheme complexity, compliance obligations, and the likelihood of success (Whitten et al., 2013; Dessart et al., 2019; Canessa et al., 2024).
4.2 Risk and inflexibility
Farm businesses face a wide range of risks, from market volatility to weather and climate change, which naturally makes farmers risk-averse (Vollenweider et al., 2011). In our survey, farmers perceived the overall risk of applying for and participating in AES to be high, viewing it as another potential threat to their farm business. This may help explain why those who saw AES as more risky tended to have fewer nature-based solutions (NbS) on their farms. Reducing this perceived risk is therefore crucial for increasing farmer participation in AES (Eichhorn et al., 2024). The reason for this high perceived risk is that current AES in Scotland are competitive meaning applicants run the risk of putting time and resources into an application and then failing to be accepted. If the farmer is accepted onto the AES then they face a mixture of regulatory and contractual responsibilities, which results in uncertainty around payments (Cardwell. 2023). This is likely why the two highest perceived risks from the respondents in this survey were relating to application success uncertainty and non-compliance. This combination of insecurity before and during AES implementation can negatively affect AES participation (Bartkowski et al., 2019). The respondents in this survey also perceived AES to be too financially risky, which plays an important role in the decision-making process of engaging with AES (Sattler and Nagel, 2010; Riley, 2016; Zindler et al., 2024).
[bookmark: bbib0220]Risk and inflexibility of AES are strongly linked, e.g., AES contracts that are flexible may increase participation of more risk-averse farmers (Schaub et al., 2023). Building flexibility within AES has been identified as key to securing benefits for farm businesses and the environment at both the farm and landscape scale (Nature Friendly Farming Network, 2024). Respondents believed current AES are too inflexible with the main issues stemming from the timeframe for applying, control of land, and contracts, all of which negatively affect AES participation (Mettepenningen et al., 2013). Again, we see a disparity between respondents who farm and those who do not with higher perceived inflexibility for farmers. Furthermore, we see that those established farmers and those currently engaged in AES had perceived AES to be less flexible than new entrants and those not engaged. This suggests that as farmers progress through their careers and engage with AES they increasingly perceive them to be less flexible. This is important because these negative experiences erode institutional credibility and affect AES participation (Sutherland et al., 2013).
Farmers prefer AES and their measures to be less restrictive and more flexible (Ruto and Garrod. 2009) which could be why those farmers who perceived Inflexibility to be high had less NbS on their farms. Providing more flexibility of the AES through a range of different levels of AES engagement and associated payment levels may encourage the participation of AES by allowing farmers to take on what they feel comfortable with (Lastra-Bravo et al., 2015). However, tailoring each AES down to the individual farm is not feasible and so there needs to be a broad enough range of flexible measures that encompass the different farming landscapes and businesses found in Scotland (van der Ploeg and Ventura 2014; Klebl et al., 2024)
4.3 Application clarity 
The clarity of the AES application process was perceived by respondents to be poor and there seems to be two compounding reasons for this. Firstly, respondents find the application process difficult to understand, complex and inaccessible, all of which act as barriers to participation in AES (Birge et al., 2017; Tankosić et al., 2023 ;Canessa et al., 2024). Farmers are more likely to participate in AES when the process is easy and does not ‘cost’ them much in terms of time and resources (Lastra-Bravo et al., 2015). The current AES process has a heavy bureaucratic load which acts as a barrier to participation (Ruto and Garrod, G., 2009; Bartkowski et al., 2023). Simplifying and making the application guidance more accessible will help to remove this barrier.

Secondly, as reflected in the survey responses, those who successfully navigated the initial stages of the application process often encountered further frustration due to unclear communication and a lack of constructive feedback from the administering body. These two compounding factors are probably why those farmers engaged in AES perceived application clarity to be worse than those not engaged and why advisers, who are often the individuals dealing with the AES application on behalf of the farmers, find application clarity to be worse than farmers. Improving this communication can build farmer’s trust in AES (Sander et al., 2024) and over time can reshape farmers attitudes to be more positive towards AES (Riley., 2016). This combination of issues with the application process was emphasized in a recent consultation regarding future changes to Scottish agriculture where it was highlighted that current support is insufficient and there are gaps in delivery (Scottish Government, 2023).

4.4 Survey reliability
Farmers and advisers are notoriously time poor, so it was not feasible to gather a large group for a pilot study that could robustly check the Cronbach alpha of the Likert scales beforehand. Instead, the focus was placed on ensuring that the questions were appropriately framed and that all relevant areas of interest were covered, while keeping the survey duration under 10 minutes to avoid respondent fatigue. This was especially important as responses were being collected in busy public settings such as livestock auctions and agricultural shows, where a balance needed to be struck between the reliability of the Likert scales and the overall length of the survey.
The internal consistency of the Likert scales, as indicated by Cronbach’s alpha scores, was acceptable given the exploratory nature of this study. In the context of social research aimed at identifying patterns rather than drawing definitive conclusions, moderate reliability levels are considered sufficient (Chan and Idris, 2017). The relatively lower alpha values observed for the social acceptance and information accessibility scales likely reflect the small number of items within these constructs—each consisting of only four statements. This aligns with established psychometric research showing that reliability tends to increase with the number of items, as the influence of individual item variance decreases in longer scales (DeVellis, 2012).
Most respondents were educated to university level, which is notably higher than the Scottish baseline of 33% (National Records of Scotland, 2024). This skew toward higher education levels is likely explained by the relatively high number of agricultural advisers in the sample, a professional group typically requiring formal qualifications. The majority of respondents were male, reflecting the broader gender distribution within Scottish agriculture, where 60% of farmers are male and 40% are female (Scottish Government. 2021).
A large proportion of respondents were located in East Central Scotland, likely influenced by in-person survey collection at a farming event held in Fife, which yielded particularly high response rates. All in-person recruitment events were held within approximately a one-hour radius of Central Scotland, contributing to the limited representation from more distant regions such as the Northeast and Ayrshire. Crofters and new entrants also appear to be underrepresented in the sample, as indicated by the low number of responses from these groups.
In terms of farm characteristics, the respondent group appears broadly representative of the wider Scottish farming population. A significant number operated livestock-based enterprises in Less Favoured Areas, which reflects the dominant land use classification in Scotland (NFUS. 2025). Most respondents owned their farms, aligning with national patterns where 78% of land is owner-occupied and 22% is tenanted (Scottish Government. 2013). The median farm size reported was also close to the national average of 104 hectares (Scottish Government. 2023). Approximately 20% of Scottish farmers are currently enrolled in the Agri-Environment Climate Scheme (AECS) (NatureScot. 2023), and while participation data for other AES was unavailable, uptake among this sample appears to be above average.
Overall, the respondent population can be considered broadly representative of Scottish farmers and advisers, with a slight overrepresentation of individuals already engaged in AES and a location bias consistent with the use of both in-person and online survey methods.


5. Conclusion and Recommendations
This study has identified a range of farm demographic characteristics, attitudinal factors, and perceived barriers that influence participation in AES in Scotland. These findings provide valuable insight into why some farmers and land managers engage with AES while others do not, highlighting specific areas where policy and support mechanisms can be improved. In total, three key recommendations are proposed along with supporting evidence. Together, these recommendations offer a roadmap for delivering more targeted, flexible, and accessible schemes that better align with the realities of Scottish farming, ultimately supporting wider uptake and the successful delivery of environmental outcomes.

Recommendation 1: Farmer led clusters 
To address the issues associated with education, information, and social acceptance highlighted in Section 4.1, an enhanced fourth tier of the support package is recommended (Figure 1). This tier should be upgraded to provide a framework for the development of voluntary, farmer-led clusters across Scotland, building on the already established framework (GWCT, 2018). Direct financial and economic support for these farm clusters can be channelled through the 4th tier of the support package to enable their growth and continual development. To facilitate these groups, access to local and trusted advisory and technical support for the farm groups should be available. Further support from government agricultural extension services, NGOs, farmer organisations etc can then be integrated into this support package for the farmer clusters (Lastra-Bravo et al., 2015). This combination of public and private information and advice will increase farmers trust and knowledge of AES (Unay Gailhard et al.,2012) which will feed into greater participation (Tyllianakis et al., 2023).
Once established, farmer clusters can evolve to identify and co-produce the types of information and training most relevant to their specific farm systems and local landscapes, with help from external support. This collaborative approach helps to address key knowledge gaps, such as understanding which NbS are most effective in local conditions, how to navigate AES requirements, and where to access reliable guidance. It also fosters trust between farmers, advisers, policymakers, and environmental organisations by creating spaces for peer learning, shared decision-making, and open dialogue (Taylor and van Grieken, 2015). The farm clusters can then choose how they want the knowledge delivered, e.g., farm visits and walks, demonstration farms, meetings and show days, workshops etc. Empowering whole farming communities creates a snowball effect where neighbouring farmer’s experiences and opinions influence others behaviour towards AES (Rodríguez-Entrena and Arriaza, 2013). These positive experiences affect farmers willingness to engage with AES and reflects their growing confidence in being able to adapt to a system that suits them best (Lastra-Bravo et al 2015).

If effective, farmer clusters should act as catalysts for information exchange, enhancing environmental awareness of farmers (Lastra-Bravo et al., 2015) and making information accessible for all farmers (Ducos et al., 2009). Building these clusters with local farm communities at their heart will promote local social capital, which is a key factor in the adoption of AES (Burton and Schwarz, 2013; Burton and Paragahawewa, 2011; Lastra-Bravo et al., 2015). Social capital supports the development of trust, reciprocity, and shared expectations among farmers, creating a more enabling environment for knowledge exchange and collective action (Sutherland and Burton, 2011; Riley, 2016). It also helps reduce uncertainty, as farmers are more likely to engage with schemes that are endorsed and normalised within their peer networks (Marshall, 2009). Furthermore, these clusters can enhance the social acceptability of AES by facilitating interpersonal communication and collaboration between farmers (Unay Gailhard et al., 2012; Tyllianakis et al., 2023), which has been shown to be positively associated with higher levels of participation (Schaub et al., 2023).
[bookmark: bbib0225][bookmark: bbib0165]Enabling farmers to engage and shape the objectives, methods and final outcome of AES is a powerful form of co-design (Hurley et al., 2022) that can bridge the priorities of farmers and AES policy implementers (Canessa et al., 2024). So, it is encouraging that the Scottish Government is engaging with the farmer-led climate groups as this will lead to better results by lowering uncertainties, policy oversights and knowledge asymmetries (Blokamp, 2018). To ensure the long term effectiveness of the new Scottish AES it is crucial that the farm clusters are involved in its design (Whittingham, 2011). If done correctly this process may further enhance AES participation by promoting engagement of the farmers who have traditionally been ‘harder to reach’ (Hurley et al., 2022) whilst also building buy in and trust in the final AES design (Mettepenningen et al., 2013; Canessa et al., 2024). Enhancing the social capital and acceptability of AES by having farmers working together at a landscape scale will also be important for Scotland’s regional land use partnerships. Collaboration across neighbouring farms can help deliver landscape wide improvement to nature and climate (Tyllianakis and Martin-Ortega, 2021; Westerink et al.,2017) and facilitate AES participation (Schaub et al., 2023). Furthermore, it may open future options for blended finance options (Rodgers and Kendall. 2023). But this process needs to be done correctly and transparently to avoid farmers being unsure about collaboration which can negatively affect AES participation (Villamayor-Tomas et al., 2019, 2021).
These farm clusters will intersect with some of the key themes that the new agricultural knowledge and innovation system (AKIS) is trying to establish (ClimateXChange. 2023). Creating farm clusters at appropriate landscape or catchments levels will help intersect national policies with regional demands. Furthermore, having farmers lead and co-design the clusters will support peer to peer learning and farmer collaboration. Finally, the farmers can identify the key opportunities and upskilling they need and then can select from the options presented in AKIS such as monitor and demonstration farms, ambassador farmers field schools, mentoring etc. These farm clusters share similarities with the Environmental Clusters proposed by AKIS (ClimateXChange, 2023); however, a key distinction is that farm clusters follow a bottom-up, farmer-led approach. This empowers farmers to make decisions and helps build trust in AES and wider governmental institutions.

Recommendation 2: Removing risk and inflexibility from AES
Risk, and especially financial risk, needs to be removed from AES. The proposed agriculture support package from the Scottish Government offers a good starting point. Having a Tier 1 base level direct payment tied to sustainable farming behaviours, restoring the environment, animal health and welfare and safeguarding fair work ensures minimum standards and cross compliance (Figure 1). The reduced risk then comes from the tier 2 enhanced level direct payments that are universally accessible and deliver outcomes for nature and climate. Furthermore, tier 2 addresses flexibility by being outcome based which means that farmers can select from several different packages each with multiple measures to suit their needs whilst still achieving the goals set. Tier 3 will be a competitive and non-universal based around elective payments for specific habitats or species. At least half of all the funding for this new agricultural support package will be directed towards actions with outcomes which support climate mitigation, adaptation, and biodiversity gain (Scottish Government, 2024). However, the distribution of funding between these 4 tiers suggests that 70% of the total funding for agriculture will be allocated to the least ambitious tiers 1 and 2 with 70% of that going towards the universal entry-level payments (Scottish Government, 2025). This distribution of funding may not be enough to secure the levels of AES participation required for futureproofing food production against the impacts of the climate and nature crises (NFFN, 2025; Scottish Wildlife Trust, 2017). However, others have suggested that ensuring active farming alongside business support is the critical issue which supports the current funding split (NFUS, 2018; Royal Society of Edinburgh, 2024). It is recommended that the data and thought process behind the funding distribution of the four tiers should be made publicly available so that independent assessments can be made about how much funding is needed within each tier to meet Scotland’s nature and climate targets whilst also securing financial stability for farmers and sustainable food production.

As a side note, information is still lacking on variable contract lengths (NFUS, 2018) and regionalised adaptation of the new AES which are important considerations (Zindler et al., 2024). It is presumed the latter will be delivered through regional land use partnerships (Scottish Government. 2022b).

Recommendation 3: Improving application clarity
Creating AES that are not overly complex with a simple application process and straightforward guidance has been identified as essential for the future of the Scottish agricultural support system (NatureScot, 2022; NFUS, 2018). Furthermore, the application process, communication and appeals process needs to be transparent, fair and consistent which will give confidence to farmers who wish to apply (Scottish Land & Estates, 2022). It is suggested that a system similar to the English Environmental Land Management (ELM) scheme be followed. The ELM application process aims to make the experience as smooth and straightforward as possible with an online portal, accessible and easy to understand guidance, and automation which creates an average processing time of 15 days (DEFRA, 2024a). This has resulted in higher participation rates across all the AES offered. Additionally, results from farmers who were surveyed about their experience of the ELM’s sustainable farming incentive (SFI) highlighted that 75% of research participants found it ‘very easy’ or ‘quite easy’ to apply and 81% of farmers that took part in research rated the existing SFI offer positively (DEFRA, 2024b). Creating an application process like this in Scotland will help to establish a streamlined and lean bureaucratic system where communication is transparent and timely which will break down barriers to participation (Cusworth & Dodsworth, 2021) so that farmers can hit the ground running when the new agricultural support package starts in 2027.
It is worth noting, however, that whilst the agricultural reform board and their reform route map has provided clear signposting to farmers and advisers on when the new AES will come into effect, farmers are still lacking sufficient detail on the payment system and the practicalities of implementation (Royal Society of Edinburgh, 2024)
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Farmer survey - Wildlife improvements

Information and consent

You are invited to participate in a survey investigating how economic, social, legal and institutional
factors influence the uptake of wildlife improvements in farming landscapes. You have been invited to
participate because you are over 18 and farm/manage and/or advise/consult on agricultural land in
Scotland. This survey is part of research project being conducted by David Bryan, a PhD student at
the University of Stirling. It should take approximately 10 minutesto complete.

Background Environment schemes encourage wildlife improvements that uses nature to solve
problems. It's about finding clever and sustainable ways to work with nature to make our lives better.
For example, instead of building a concrete flood wall, we might plant trees and create wetlands to
soak up extra rainwater, which helps prevent flooding naturally. It's about using the environment's
natural strengths, like trees, rivers, and wildlife, to tackle issues like climate change, flooding, and even
improving our well-being. However, it is recognised that there are economic, social, legal

and institutional factors that act as barriers stopping farmers and land managers from putting wildlife
improvement's on their land. The aim of this research is to understand what these barriers are so that
decision and policy makers can make it easier for farmers.

Do I have to take part? No. Your participation in this survey is voluntary. You may refuse to take part in
the research or exit the survey at any time without penalty by pressing the ‘Exit' button / closing the
browser. You are free to decline to answer any particular personal information question for any reason
— we have included a ‘prefer not to say' option

Are there any benefits in taking part? No, there is no direct benefit
Are there any potential risks in taking part? There are no foreseeable risks involved in participating in
this survey

Legal basis for processing personal data As part of the project we will be recording personal data
relating to you. This will be processed in accordance with the General Data Protection Regulations
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(GDPR). Under GDPR the legal basis for processing your personal data will be public interest/the
official authority of the University.

What happens to the data | provide? Your answers will be completely anonymous, and we will use all
reasonable endeavours to keep them confidential. Your data will be stored in a password-protected
file and may be used anonymously in academic publications. Your IP address will not be stored. No
identifying information would be included in any publications or presentations based on these data
and your responses to this survey will remain confidential. Your personal data will be kept for two
years on Research Drive — a secure data centre on the Stirling campus and then will be securely
destroyed. Only the research team will have access to the research data.

Will the research be published? The research may be published in an academic journal and will be
included as a chapter in my PhD Thesis. You will not be identifiable in any report/publication. The
University of Stirling is committed to making the outputs of research publicly accessible and supports
this commitment through our online open access repository STORRE. Unless funder/publisher
requirements prevent us this research will be publicly disseminated through our open access
repository. The results may also be presented at conferences. Furthermore, the work may be
condensed into a policy brief for Scottish government

Who has reviewed this research project? The ethical approaches of this project have been approved
via The University of Stirling General University Ethics Panel.

Your rights You have the right to withdraw from this project at any time without giving reasons and
without consequences to you. You also have the right to object to us processing relevant personal
data however, please note that once the data are being analysed and/or results published it may not
be possible to remove your data from the study.

Whom do | contact if | have concerns about this study or | wish to complain? If you would like to
discuss the research with someone then please contact David Bryan: dabli@stir.ac.uk You can also
discuss the project with Dr David Oliver who is the lead PhD supervisor for this project:
david.oliver@stir.ac.uk In case of complaint, you can contact the Head of the Biological and
Environmental Science Department, Prof Kirsty Park: k.j.park@stir.ac.uk You have the right to lodge a
complaint against the University regarding data protection issues with the Information Commissioner's
Office (https://ico.org.uk/concerns/). The University's Data Protection Officer is Joanna Morrow,
Deputy Secretary. If you have any questions relating to data protection these can be addressed to
data.protection@stir.ac.uk in the first instance. Thank you for your time and for your participation in
this project.

Do you consent to taking part in this survey? *
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(O Yes
O No

2. Do you currently farm or manage agricultural land in Scotland? *

() Yes
() No

Do you advise or consult for farmers and agricultural land? *

O Yes
O No
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Getting to know you and your land

When we say environment schemes we are talking about agri-environment climate scheme
(AECS), nature restoration fund, preparing for sustainable farming (PSF) and forestry grants etc.
When we say wildlife improvements we mean measures that help with climate change and benefit
nature.

What size is your farm? (Please specify hectares or acres)

What are the primary enterprises on your farm? (can select multiple)

|:| a. Arable e.qg. cereals, oilseeds, potatoes and stockfeed
|:| b. Fruit e.g. berries, currents, orchard

|:| c. Vegetables e.g. peas, beans, leeks, turnips, carrots, lettuce etc.
[] d. Dairy

[] e. Beef

[] f. Sheep

[] g.Pigs

[ h. Poultry

|:| i. Horticulture e.g. flowers, bulbs and nursery stocks
[ j. woodland

[ ] k. Other (please specify)

If you select other, please specify

What is the Less Favoured Area (LFA) status of your farm?

() a.LFA

(O b. Non-LFA
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() c.Both

What is the ownership structure of your farm?

() Ownership
() Tenureship

() Both

How much land do you lease? (please specify hectares or acres)

How much land do you own? (please specify hectares or acres)

Is your holding a croft?

O Yes
O No

Which of these statements best describes your current positon in relation to environment
schemes? (e.g. agri-environment climate scheme (AECS), nature restoration fund,
preparing for sustainable farming (PSF) and forestry grants).

(O Currently not in a scheme and have no interest in joining
(O Currently not in a scheme but interested in joining

(O Currently in a scheme

O Currently not in a scheme but have been in the past

(O Currently not in a scheme but have tried to join in the past

Are you a new entrant to farming?

O Yes
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(O No

What improvements for wildlife have you undertaken on your farm? (can select multiple)

[ ] New/restored hedgerows

[ ] rural sustainable drainage systems (e.g wetlands, ponds, sediment traps, bunds, swales)

[ ] enhanced field margins (e.g. grass strips, water margins, conservation headlands,)

D arable managed for nature (e.g. wild bird seed mix, stubble retention, green manure, beetle banks)
[ ] grassland managed for nature (e.g species rich grassland, grassland managed for birds)

restoring natural rivers (e.g restoring river banks, floodplain management, remeandering, beaver
reintroduction)

[ ] management for habitat mosaic/scrub land
D woodland planting (e.g riparian, native woodland, agroforesty, silvopasture)

D Moorland management (e.g peatland restoration, sustainable grazing levels, grip/ditch blocking)

[] other

If you selected other, please specify
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How important are the following reasons for your decision to farm?

Making a reasonable living

O Very important
O Important

O Neutral

O Somewhat unimportant
O Very unimportant

Maximizing profitability

O Very important
O Important

O Neutral

O Somewhat unimportant
O Very unimportant

Carrying on the family tradition

O Very important
O Important

O Neutral

O Somewhat unimportant
O Very unimportant

Enjoying the farming way of life

O Very important
O Important

O Neutral

O Somewhat unimportant
O Very unimportant

Looking after the countryside

O Very important
O Important

O Neutral

O Somewhat unimportant
O Very unimportant
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Being a progressive up to date farmer

O Very important
O Important

O Neutral

O Somewhat unimportant
O Very unimportant

Keeping the land in ‘good heart’

O Very important
O Important

O Neutral

O Somewhat unimportant
O Very unimportant

Where do you farm or advise?

() Argyll & the Islands
() Ayrshire

(O Dumfries & Galloway
() East Central

() Forth & Clyde

() Highlands

() Lothians & Borders
(O North East

() Orkney & Shetland

() other

If you selected other, please specify

What is your main source of information about farm practices?

O Internet
() farm advisors

() family and friends
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O farm magazines/publications
(O Farm advisory service

(O membership organisations (NFUS/PFLA/NFFN)

() other

If you selected other, please specify
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Opinion questions
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When we say environment schemes we are talking about agri-environment climate scheme
(AECS), nature restoration fund, preparing for sustainable farming (PSF) and forestry grants etc.
When we say wildlife improvements we mean measures that help with climate change and benefit
nature.

Awareness of environmental issue

I am well-informed of the environmental issues in farming

O Strongly disagree

O Disagree

O Neither agree nor disagree
O Agree

O Strongly agree

O Do not know/prefer not to say

1 know which wildlife improvements are most relevant for my local area

O Strongly disagree

O Disagree

O Neither agree nor disagree
O Agree

O Strongly agree

O Do not know/prefer not to say

| believe adding more wildlife improvements is beneficial

O Strongly disagree

O Disagree

O Neither agree nor disagree
O Agree

O Strongly agree

O Do not know/prefer not to say

| care for my local environment and feel a sense of stewardship

O Strongly disagree

O Disagree

O Neither agree nor disagree
O Agree

O Strongly agree

O Do not know/prefer not to say
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Social acceptance

My community is supportive of environment schemes

O Strongly disagree
O Disagree
O Neither agree nor disagree

O Agree
O Strongly agree
O Do not know/prefer not to say

There is no stigma attached to adopting wildlife improvements in my community.

O Strongly disagree
O Disagree
O Neither agree nor disagree

O Agree
O Strongly agree
O Do not know/prefer not to say

My family's approval motivates me to participate in environment schemes.

O Strongly disagree
O Disagree
O Neither agree nor disagree

O Agree
O Strongly agree
O Do not know/prefer not to say

Positive influences from social media shape my opinion on environment schemes.

O Strongly disagree
O Disagree
O Neither agree nor disagree

O Agree
O Strongly agree
O Do not know/prefer not to say

Risks

Adding wildlife improvements is a financial risk

O Strongly disagree
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O Disagree

O Neither agree nor disagree
O Agree

O Strongly agree

O Do not know/prefer not to say

It is risky applying for environment schemes because you might not be successful

O Strongly disagree

O Disagree

O Neither agree nor disagree
O Agree

O Strongly agree

O Do not know/prefer not to say

Environmental schemes are risky because of potential non-compliance

O Strongly disagree

O Disagree

O Neither agree nor disagree
O Agree

O Strongly agree

O Do not know/prefer not to say

1 worry about accountability if issues arise with wildlife improvements.

O Strongly disagree

O Disagree

O Neither agree nor disagree
O Agree

O Strongly agree

O Do not know/prefer not to say

Environmental schemes have too much contractual risk

O Strongly disagree

O Disagree

O Neither agree nor disagree
O Agree

O Strongly agree

O Do not know/prefer not to say
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Inflexibility

There is the risk of having to maintain wildlife improvements after the contract ends.
O Strongly disagree

O Disagree

O Neither agree nor disagree

O Agree

O Strongly agree

O Do not know/prefer not to say

Contract lengths are not flexible enough

O Strongly disagree

O Disagree

O Neither agree nor disagree
O Agree

O Strongly agree

O Do not know/prefer not to say

Adding wildlife improvements feel like an irreversible decision
O Strongly disagree

O Disagree

O Neither agree nor disagree

O Agree

O Strongly agree

O Do not know/prefer not to say

Adding wildlife improvements limits my control over land use.

O Strongly disagree

O Disagree

O Neither agree nor disagree
O Agree

O Strongly agree

O Do not know/prefer not to say

The timeframe for applying to environment schemes is inconvenient.
O Strongly disagree
O Disagree

O Neither agree nor disagree

O Agree
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O Strongly agree
O Do not know/prefer not to say

Information

The cost of getting information (advisors, surveys, databases) on what wildlife improvements are suitable is
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reasonable

O Strongly disagree

O Disagree

O Neither agree nor disagree
O Agree

O Strongly agree

O Do not know/prefer not to say

There is enough support to help me make decisions about environment schemes

O Strongly disagree

O Disagree

O Neither agree nor disagree
O Agree

O Strongly agree

O Do not know/prefer not to say

Farmer meetings help me get the information | need.

O Strongly disagree

O Disagree

O Neither agree nor disagree
O Agree

O Strongly agree

O Do not know/prefer not to say

1 get the information I need for environment schemes on time and it's adequate.

O Strongly disagree

O Disagree

O Neither agree nor disagree
O Agree

O Strongly agree

O Do not know/prefer not to say

Applying for environment schemes is simple.

O Strongly disagree

O Disagree

O Neither agree nor disagree
O Agree

O Strongly agree

O Do not know/prefer not to say
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Environment scheme guidance is easy to understand
O Strongly disagree

O Disagree

O Neither agree nor disagree

O Agree

O Strongly agree

O Do not know/prefer not to say

Communication

The language in environment schemes is easy to understand.
O Strongly disagree

O Disagree

O Neither agree nor disagree

O Agree

O Strongly agree

O Do not know/prefer not to say

Communication with environment schemes is positive and cooperative
O Strongly disagree

O Disagree

O Neither agree nor disagree

O Agree

O Strongly agree

O Do not know/prefer not to say

Communication with environment schemes is prompt and clear.

O Strongly disagree

O Disagree

O Neither agree nor disagree
O Agree

O Strongly agree

O Do not know/prefer not to say

Case officers from environment schemes have a good understanding of farm requirements and operation
O Strongly disagree

O Disagree

O Neither agree nor disagree
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O Agree
O Strongly agree
O Do not know/prefer not to say

Feedback from environment schemes is clear and constructive

O Strongly disagree

O Disagree

O Neither agree nor disagree
O Agree

O Strongly agree

O Do not know/prefer not to say

What are the major difficulties that farmers face today and into the future?
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Final questions

What is your highest level of education?

() High school

() College
() University

How would you describe your gender?

O Male

() Female
(O Non binary/Third gender
() Prefer not to say

What is your age?

() 18-24
() 25-34
O 35-44
O 45-54
O 55-64

O 65+




